Quadriceps tendon rupture is an uncommon injury, which may benefit from early operative repair. However, clinical assessment is frequently inaccurate and delayed diagnosis is common. Ultrasound has been shown to be sensitive in detecting quadriceps tendon rupture. We report a case of bilateral quadriceps tendon ruptures diagnosed by ultrasound. Typical sonographic findings were illustrated. (Hong Kong j.emerg.med.
A 65-year-old man attended the emergency department in February 2004 after a fall on his left knee, producing immediate pain and inability to walk. He suffered from end-stage renal failure and was on haemodialysis. Physical examination in the emergency department revealed no major swelling, deformity or joint effusion. There was limitation of movement due to pain and he was unable to bear weight on his left side.
Symptomatic pain relief and physiotherapy were provided in the observation ward. He was able to walk with support a few days later. Unfortunately, he accidentally fell again in the hospital resulting in bilateral knee pain. He was then bed-bound with tender swellings above both patellae. Both knees failed to extend. Palpable supra-patellar defects were suspected bilaterally.
Ultrasonography using a 10-MHz linear array transducer was performed. It confirmed bilateral quadriceps tendon ruptures at the teno-osseous junctions. Disrupted tendons with torn ends separated by hypoechoic gaps were seen (Figure 1 ). An echogenic structure with shadowing was identified in the proximal torn end. It was believed to represent an avulsion fracture from the superior pole of the patella.
Bilateral tendon repair was done. Intra-operatively, the quadriceps tendons were found to be fibrotic, with calcified deposits in the tendons. These degenerative changes were compatible with his history of end-stage renal failure. Active extension of both knees was restored after the repair. He could manage to walk with support two months later.
Discussion
Rupture of the extensor mechanism of the knee is a relatively uncommon injury, which occurs more often in male patients. 1 Among these injuries, patella fracture occurs more common than quadriceps tendon rupture (QTR), while patella tendon rupture is the rarest. The site of rupture is age dependent. The quadriceps tendon tends to rupture at an older age compared with the patella tendon. 2 Trauma resulting in tendon injury can be direct or indirect. Direct injury typically will not disable the extensor mechanism completely, since the medial and lateral retinacula remain intact. 2, 3 Indirect trauma, on the other hand, can result in complete transection of the extensor mechanism, resulting in inability to extend the knee joint or maintain the passively extended knee against gravity.
1,2
Indirect trauma results from the opposing forces of quadriceps contraction and forced flexion of the knee, as in an attempt to recover from a fall or an abrupt deceleration while running.
Clinically, the patient experiences a sudden, sharp pain at the time of injury, often described as a 'tearing' sensation. 4 There may be a palpable defect in the supra-or infra-patella regions. Haemathrosis may be present. An abnormal position of the patella can be helpful in diagnosis but occurs only in complete rupture.
Normal tendons do not rupture under stress and are capable of withstanding up to 17.5 times the normal body weight. 5 Instead, injur y occurs through the muscle belly, musculo-tendinous junction, teno-osseous junction, or adjacent bone. This may not be true if the tendons are weakened by myxoid degeneration from ageing or repetitive microtrauma (jumper's knee); 6 fatty infiltration in the obese or one of the listed systemic diseases (Table 1) . These are prone to rupture by trivial mechanisms.
Early diagnosis is important in QTR. Delay in diagnosis and treatment can result in considerable Rupture associated haematoma or haemarthrosis may obscure the defect. The triviality of the injury mechanism in degenerative tendons may also mislead the examining physician.
Radiograph is the most common initial investigation for knee injuries. Findings suggestive of QTR include obliteration of the quadriceps tendon, a poorly defined suprapatellar mass, suprapatellar calcific densities, anterior superior patellar spur at the quadriceps tendon insertion, joint effusion, and patella baja. 8 Patella baja is diagnosed when the Insall Salvati index (the ratio of the length of the patellar tendon to the length of the patella) is less than 1.0. 9 However, these findings are non-specific and are frequently missed even by radiologists. 8 Although arthrography can show extravasation of the contrast agent from the suprapatellar pouch, it is limited by its invasiveness and associated risks such as infection. 10 The noninvasiveness and accuracy of magnetic resonance imaging (MRI) make it the investigation of choice for soft tissue injuries. MRI has been extremely accurate in assessing the severity and location of QTR. 3, 11 The utilisation of MRI in the emergency department is however hindered by its cost and availability.
M u s c u l o s k e l e t a l s o n o g r a p h y h a s r e c e n t l y experienced an increase in popularity. 12 Advances in technology including the advent of highfrequency transducers have markedly improved i m a g e r e s o l u t i o n . C o m p a r e d w i t h M R I , sonography has its advantages including low cost, portability and accessibility. Evaluation near metal implants is possible. Real-time imaging allows guided percutaneous procedures, such as joint aspiration. It also allows the dynamic evaluation of joints in detecting abnormalities that may not show up in MRI. 12 Sonographic studies of QTR, though scarce, showed high degrees of sensitivity and specificity. 13, 14 The quadriceps tendon is a tri-laminar structure with contributions from the four components of the quadriceps muscle (Figures 2 & 3) . 11 The most superficial lamina is formed by the rectus femoris; the middle lamina by the vastus lateralis and vastus medialis; and the deep lamina by the vastus intermedius. Partial tears may affect single or multiple layers, whereas full tears represent rupture of all three layers. A complete tear is diagnosed when the tendon fibres are completely disrupted and separated by a hypoechoic gap. In partial tears, a focal hypoechoic defect in the fibrillar echogenicity of the tendon is seen. 13 Complete scanning of the entire quadriceps tendon from the medial to lateral borders is essential for optimal diagnostic accuracy. Real-time dynamic scanning should be used to optimise the evaluation of tendon tears.
14 With knee flexion and extension, the fibrillar echo texture of an intact tendon may become more obvious. Lack of tendon translation across an area of abnormality with joint movement or the appearance of a tendon gap or retraction supports the diagnosis of a complete tendon tear. In patients who cannot flex their knees, gentle traction on the patella may aid in the evaluation of tears by showing widening of the tendon gap in complete tears. Patellar avulsion may be identified as an echogenic and shadowing str ucture in the most distal aspect of a retracted tendon. The presence of patellar avulsion does not differentiate between partial and complete tears. 14 The progress of emergency ultrasonography in the past decade has been extraordinary. 15 With improvement in skills and advances in instrumentation, the extent of emergency ultrasound applications has been expanding. Patients with musculoskeletal injury constitute a substantial sector of emergency depar tment attendance. Emergency physicians should seriously consider adding musculoskeletal ultrasonography into their repertoires.
